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Abstract: This paper initially discusses some of the consequences which the technological 
development has for lexicography, especially in terms of the different types of empirical basis 
which can be used in dictionary projects. The most important advantages and disadvantages of 
using the Internet as a corpus are then listed and compared to the usefulness of "traditional" cor-
pora. As an example, the paper shows how the Internet is used as the main empirical source in 
order to select lemmata and meaning items in the Online Dictionaries of Spanish Valladolid-UVa. 
The methods and tools employed in the project are discussed together with the requirements to the 
lexicographers' competences, knowledge and skills. Finally, the paper provides some general con-
clusions as well as recommendations and hypotheses for future lexicographical work and research. 
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Opsomming: Voordele en nadele van die gebruik van die internet as 'n 
korpus: Die geval van die Aanlynwoordeboeke van Spaans Valladolid-UVa. 
Hierdie artikel bespreek aanvanklik sommige van die gevolge wat tegnologiese ontwikkeling vir 
die leksikografie inhou, veral in terme van die verskillende soorte empiriese basisse wat vir woor-
deboekprojekte gebruik kan word. Die belangrikste voordele en nadele van die gebruik van die 
internet as 'n korpus word dan gelys en vergelyk met die nuttigheid van "tradisionele" korpora. As 
voorbeeld toon die artikel hoe die internet as die belangrikste empiriese bron gebruik word om 
lemmata en betekenisitems vir die Aanlyn Woordeboeke van Spaans Valladolid-UVa uit te soek. 
                                                          
* This article was presented as a paper at the Twenty-first Annual International Conference of 
the African Association for Lexicography (AFRILEX), which was hosted by the Xitsonga and 
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Die metodes en werktuie wat in die projek gebruik word, word bespreek, sowel as die vereistes 
wat aan die leksikograwe se bevoegdhede, kennis en vaardighede gestel word. Ten slotte verskaf 
die artikel 'n paar algemene gevolgtrekkings, asook aanbevelings en hipoteses rakende leksikogra-
fiese werk en navorsing.  
Sleutelwoorde: INTERNETLEKSIKOGRAFIE, AANLYN LEKSIKOGRAFIE, LEKSIKOGRA-
FIESE METODOLOGIE, EMPIRIESE BASIS, LEMMASELEKSIE, BETEKENISSELEKSIE, LEKSI-
KOGRAFIESE DATABASISSE, SPAANSE WOORDEBOEKE, EENTALIGE WOORDEBOEKE, 
ALGEMENE WOORDEBOEKE 
1. Introduction 
Looking at the overall dictionary compilation process as described by Fuertes-
Olivera and Tarp (2014: 85), there are three instances where lexicographers may 
need access to empirical data in order to do a good job. The first instance is 
when they are looking for information about the foreseen users' lexicographical 
needs with a view of preparing a dictionary concept which can assist these 
users in solving their needs. The second one is when they are selecting and 
preparing the lexicographical data to be included in the dictionary. And the 
third one is when they evaluate the usefulness of the dictionary in terms of user 
satisfaction. In fact, there is also a fourth situation where external empirical 
data may be required, i.e. when analysing the market in order to determine the 
sales possibilities of the product, but this is more related to the business side of 
the project than to lexicographical aspects in the narrow sense of the word. 
Anyway, in each of these situations there is a set of methods that may appear 
to be more or less appropriate, i.e. more or less reliable and fast in terms of both 
productivity and quality of the final product. 
In the following, we will look at the empirical bases and the correspond-
ing methods that can be applied when selecting lemmata and meaning items 
(senses) in a lexicographical online project. We will then discuss some of the 
most important advantages and disadvantages when using the Internet directly 
as a corpus, and compare them to the usefulness of "traditional" text corpora. 
As an example we will take a project currently carried out at the International 
Centre of Lexicography at the University of Valladolid, namely the Diccionarios 
en Línea de Español "Universidad de Valladolid", in the following referred to as the 
Online Dictionaries of Spanish Valladolid-UVa. The project, which was originally 
initiated as a collaboration between the Valladolid-based Centre and its sister 
Centre for Lexicography at Aarhus University, is based on the lexicographical 
function theory and inspired by a similar Danish project; cf. Fuertes-Olivera 
and Bergenholtz (2015). Finally, we will present the hitherto experience and 
introduce the need to count on intuition as an intangible but highly relevant 
and unavoidable method in dictionary making. 
2. Relationship between lexicography and technology 
In a historical perspective, a both intimate and complex relationship can be 
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observed between lexicography and technology. This implies, among other 
things, that technological development may lead not only to new tools with 
which lexicographers can perform their art and craft, but also to new empirical 
bases from which they can retrieve their data as well as the need for, and pos-
sibility of, developing new methods that can be applied in this respect. The 
reflection is especially relevant in historical periods as the present one where 
new disruptive technologies are being introduced in lexicography with conse-
quences that can still not be completely grasped: 
Today we are in the middle of a new transition of the material and technological 
basis of lexicography with the introduction of new production tools and meth-
ods as well as new platforms and media for presenting the lexicographic product 
and the extensive use of corpora for the collection of material. The development 
and technological innovation are going faster than ever before. (...) We know the 
point of departure but we still only have a vague idea of where we will eventu-
ally arrive. (Gouws and Tarp 2016) 
Generally, there is a variety of sources from which lexicographers can obtain 
their data. Bergenholtz and Tarp (1995: 90-96) discuss, among the most impor-
tant, introspection, multispection, external experts, existing dictionaries, hand-
books, textbooks, example cards, and text corpora. With the exception of the 
three former, these empirical sources have only been possible thanks to the 
technological development at its various stages: the invention of paper, pens, 
bookbinding, printing machines, computers, and databases. Since then, with 
the introduction and development of the web technology, another empirical 
data source has been put at the disposal of lexicography, namely the Internet. 
It is interesting to note that Bergenholtz and Tarp (1995) discuss the con-
sultation of external experts as a form of multispection and, implicitly, the use 
of one's own knowledge as a form of introspection. It may be so, but it seems 
nonetheless that there is a difference between the use of introspection in terms 
of language skills and competence, as it is normally understood within linguis-
tics, and the use of up-to-date expert knowledge stored in someone's memory. 
As Tarp (2008: 131-136) has argued, in the preparation of various types of dic-
tionary it is important to distinguish between language skills and learned 
knowledge of a given language, for instance as it is provided by linguistic the-
ory. In this respect, it seems reasonable also to distinguish between the use of 
language competence and the use of expert knowledge in the dictionary com-
pilation process. Hence, although there is certain terminological confusion in 
the existing lexicographical literature, introspection — rather than an empirical 
basis in itself — should be considered a method to obtain specific types of 
empirical data. It is a method to "look" into oneself in order to retrieve material 
for different purposes. The "internal" empirical bases on which lexicographers 
can draw by means of this method are language competences, skills, and 
knowledge, to which can be added personal experience in general.  
The various empirical sources are seldom used alone. In a book review, 
Kilgarriff (2012) provides an example on how two different types of empirical 
basis are combined: 
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I noticed a lexicographical bloomer. On pp 211-213 we have an analysis of the 
English phrasal verb call back. It is given six meanings of which the sixth is given 
the example "I cannot call his face back." As an English native speaker, I go 
eeeeeugh. This is blazingly wrong. (We might say "I cannot recall his face.") A lit-
tle research revealed that this 'example sentence' exists in a number of diction-
aries and translation tools: a dictionary error that has been copied and recopied 
from dictionary to dictionary. (Kilgarriff 2012: 28) 
When Kilgarriff says he "goes eeeeeugh" as a native speaker of English, this 
suggests that his mother-tongue competence warns him about a possible problem 
which he subsequently confirms and explains through the consultation of other 
empirical bases, in this case existing dictionaries and translation tools. This is 
obviously the right method to apply in such cases because it implies that "the 
lexicographer's primary source of evidence for how a word behaves switches 
from subjective to objective; from introspection to looking at contexts" (Kilgar-
riff 1997: 111). It should be noted that Kilgarriff here speaks about the primary 
source of evidence, not the only one, although he errs when defining introspec-
tion and "looking at contexts" as sources, inasmuch as they are both methods to 
access the real sources of evidence. 
3. Corpus versus Internet: Preliminary discussion 
The first electronic text corpora were introduced in the 1960's, and since then 
they have never stopped growing. The two first decades after their appearance 
were characterized by a fierce battle of ideas between the researchers who 
defended the relevance of corpora for both linguistics and lexicography, and 
those who opposed this idea with various arguments, generally in favour of 
introspection as a much more appropriate method to get empirical material. 
One of the defenders of introspection was Lees (1962) who declared straight-
forwardly: 
You are a native speaker of English; in ten minutes you can produce more illus-
trations of any point in English grammar than you will find in many millions of 
words of random text. (Lees 1962: 110) 
Little by little the discussion faded out. Half a century after their introduction, 
there is no longer any doubt that electronic text corpora can be of great value 
not only to linguistic research but also to lexicographers when performing a 
series of tasks in connection with the compilation of dictionaries. This has been 
argued by various scholars engaged in practical lexicography, among them 
Bergenholtz (1996), Atkins and Rundell (2008), and Hanks (2012). The proof of 
the pudding is the existence of many high-quality dictionaries which have been 
compiled based upon this type of empirical basis (see e.g. Sinclair 1997), although 
the eagerness has sometimes gone too far, none at least in connection with the 
selection of terms and definitions in specialized dictionaries; cf. Tarp (2016), 
and Xue and Tarp (2016). 
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However, a negative consequence of this generally positive development 
is that introspection as a method to make use of one's own competences and 
knowledge is occasionally underestimated or even ignored. Although "lexicog-
raphers should never rely solely on the introspective approach" (Bergenholtz 
and Tarp 1995: 92), especially in cases of doubt, it is frequently forgotten that 
introspection always lays as a filter at the bottom of the lexicographer's choices 
inasmuch as no seriously working dictionary maker would introduce linguistic 
or any other type of data with which he or she disagrees — says "eeeeeugh" in 
Kilgarriff's expressive but very accurate terminology — without first negotiat-
ing their correctness with other empirical sources. 
Today, corpora composed of texts containing hundreds of millions of 
words are available to the compilers of dictionaries. In this respect, Big Data is 
already a reality, but the understandable excitement created by this develop-
ment should never be allowed to overshadow the fact that no corpus, however 
big, can stand up to the enormous collection of texts and words which can be 
accessed through the Internet. The development of methods allowing for the 
use of this almost unlimited empirical basis constitutes undoubtedly a chal-
lenge more and more relevant to lexicography. 
According to Fuertes-Olivera (2012: 51), a lexicographical corpus, i.e. a corpus 
that can be used to assist dictionary making, can be defined as "any collection 
of texts where lexicographers can find inspiration for completing the dictionary 
structures they need when making a real dictionary". As already mentioned, 
the Internet is made up by a collection of texts. Thus, if a lexicographer can find 
inspiration in this big collection of texts, the Internet can also be considered a 
type of lexicographical corpus according to the above definition. This is also the 
point of view of Kilgarriff and Grefenstette (2003: 334) who write that "the 
answer to the question 'Is the web a corpus?' is yes." 
In this respect, there are two different ways of using the Internet in rela-
tion to a lexicographical project, namely 1) constructing a corpus of texts found 
on the Internet, and 2) using the Internet directly as a corpus, in both cases by 
means of search engines and other tools. Each of these two types of lexico-
graphical corpus has its advantages and disadvantages. Below are listed some 
of the advantages when the Internet is used directly as a corpus, in comparison 
to the use of "traditional" corpora that are made up of collections of texts, 
whether or not these texts are taken from the Internet or elsewhere: 
— The lexicographers have access to many more texts than the ones included 
in any corpus of selected texts. 
— The texts are always up-to-date. 
— Time and money are saved when it is not necessary to compose a separate 
corpus (which is a requirement in relation to specific types of dictionaries, 
in particular specialized ones). 
— The search process can easily be limited to specific geographic areas, a fact 
that is especially important for a multinational language as Spanish. 
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— The use of the Internet may lead to the identification and selection of more 
meaning units than those that can be found in a separate corpus. 
As to the disadvantages when using the Internet directly as a corpus, the fol-
lowing seem to be the most important: 
— The quality and origin of the texts cannot be controlled. 
— The authors of some of the texts may not be real persons. 
— The authors may have a low proficiency level in the language in question. 
— The texts may not have been revised and corrected. 
— It is difficult to calculate the frequency of the linguistic phenomena 
appearing in the texts. 
Some of the above disadvantages may not be relevant to concrete dictionary 
projects. Gudmann (2014: 32), for instance, argues that "information about fre-
quency (…) is not particularly relevant to a general monolingual reception dic-
tionary". In other cases, the disadvantages can be neutralized, or at least con-
siderably reduced, by a well-trained lexicographer who plays an active role 
based on his or her language competence, skills, knowledge and experience. 
We will return to this question later on. At this point, our preliminary conclu-
sion is that in spite of the undeniable disadvantages, it is perfectly possible, and 
even beneficial, to use the Internet as the main empirical source, without 
resorting to the "traditional" text corpora, when the objective is the production 
of dictionaries of still higher quality. 
4. Selecting lemmata 
We sincerely doubt that the traditional corpus composed of a collection of texts 
is the most appropriate empirical source for lemma selection, especially if this 
selection has to be done from scratch. To the best of our knowledge, the big 
general dictionaries that use corpora for this purpose are mostly dictionaries 
that had their basic lemma stock selected before the introduction of corpora 
which are now "only" used to provide additional lemmata, among other data. 
A different method and empirical basis are therefore required when the chal-
lenge is a quick and reliable selection of lemmata to a completely new lexico-
graphical project of the magnitude of the Online Dictionaries of Spanish Valla-
dolid-UVa which are planned to handle more than one hundred thousand 
lemmata and many more senses. The primary empirical basis chosen for this 
project was therefore the Internet accompanied by a method which will be 
described in this section. 
The basic idea is that the Internet already contains a considerable number 
of smaller or bigger word lists for free access and use. The challenge is there-
fore to find these lists and make use of them. This is done by means of an 
Internet crawler that has been specially designed for this purpose by the Dan-
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ish company Ordbogen.com which, due to its business model, is the world's 
currently most successful provider of online dictionaries in subscription. 
Once a number of useful word lists have been found by the Internet 
crawler, these lists are copied and pasted into a so-called lemma loader (see Fig-
ure 1), another tool developed by Ordbogen.com and conceived by Professor 
Emeritus Henning Bergenholtz from the Centre for Lexicography in Aarhus. 
The lemma loader assigns automatically a lemma to a card in the database and 
has the advantage that it does not reduplicate the lemmata, but rejects them if 
they are already stored in the database. 
 
 
 
 
 
 
 
 
 
 
 
Figure 1: Screenshot of the lemma loader with the field where the copied 
wordlists are pasted 
The experience shows that this method to select lemmata by means of an Inter-
net crawler and a lemma loader is a very efficient, fast and totally reliable 
method in the case of one-word lemmata. This is reflected by the fact that only 
one month after the lemma selection to the Online Dictionaries of Spanish Val-
ladolid-UVa started (July 2013), the database contained already 58.000 cards 
with one-word lemmata. 
The next step in the lemma selection process is a manual revision which 
takes place when the formal grammatical data are attached to the lemma card. 
The revision is performed by the editor-in-chief (Pedro A. Fuertes-Olivera). 
Due to the characteristics of the dictionaries and the almost unlimited storage 
capacity of the database, the project does not work with lemma inclusion crite-
ria but only with exclusion criteria. With this approach, only lemmata that 
clearly represent spelling mistakes or cannot be documented in the empirical 
basis, i.e. the Internet, are excluded, even when the latter can be found in some 
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old word lists but not on the Internet as such. Until now there have only been 
few cases where a lemma had to be excluded, a fact which also points to the 
efficiency of the method. 
In order to guarantee a systematic treatment of the language, after the initial 
selection a number of thematic lists containing colours, numbers, cities of a cer-
tain size, rivers of more than 1.000 km, etc. were elaborated and the correspond-
ing words introduced in the database as lemmata. This work lasted from Septem-
ber to November 2013 and resulted in the inclusion of additional 10.000 lemmata. 
Apart from the mentioned empirical sources, other sources are also used 
in order to provide a flow of new lemmata. For instance, when the lexicogra-
phers are working on the Internet in order to identify meaning items to the 
selected lemmata (see Section 5), they simultaneously detect a considerable 
number of synonyms, antonyms and word combinations which are continu-
ously introduced into the database as new lemmata. 
Finally, there is the question of idioms and other fixed expressions which 
are generally selected as lemmata in their own right in the Online Dictionaries 
of Spanish Valladolid-UVa. Here there are four sources: 1) When the lexicogra-
phers are detecting meaning items they occasionally come up with such fixed 
expressions which are sent the editor-in-chief who then evaluates and analyses 
them by googling on the Internet. 2) Existing dictionaries are also used as 
sources in this respect, and 3) the same is the CREA Corpus composed and 
published by the Royal Spanish Academy for free use. 4) Finally, a number of 
fixed expressions are also found in other sources, e.g. books and articles read 
by the lexicographers in connection with other tasks. 
As can be seen, it is only the three last sources of fixed expressions where 
the Internet is not the empirical basis for the selection of lemmata for the 
Online Dictionaries of Spanish Valladolid-UVa. Generally, the overall process 
can be characterized as a very fast, efficient and low-cost process which, until 
now, has resulted in about 20% more lemmata than those contained in the 
hitherto biggest Spanish dictionaries. 
5. Selecting meaning items 
The method developed to select meaning items in the Online Dictionaries of 
Spanish Valladolid-UVa is strongly inspired by a similar method used in the 
Danish Internet Dictionaries (see Bergenholtz and Agerbo 2014), but it also has 
some particularities of its own. Roughly speaking, the meaning selection 
method encompasses the following 15 steps or actions: 
1. A lemma contained in the database is chosen in the lexicographer's user 
interface (see Figure 2) 
2. The button "Google" to the left in the lexicographer's interface is activated. 
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3. A "traditional" Google-search result appears (See Figure 3). 
4. The first (3-20) pages are skipped because they only contain lexicographi-
cally irrelevant data. 
5. The minitexts appearing on each page are read in order to get a general 
idea of what it is all about. 
6. Using the method "copy and paste" the relevant parts of the minitexts are 
copied into a Word document. 
7. Simultaneously, collocations, examples, synonyms, antonyms and word 
formations are selected in order to be introduced into the respective fields 
in card representing the sense in question in the lexicographer's interface 
(see Figure 4 and 5). Idioms and fixed expressions are sent to the editor-in-
chief for further evaluation. 
8. A number of Google pages are reviewed until no more new data appear 
and everything is repeated. The number of pages depends on the charac-
teristics of each lemma as well as the lexicographer's intuition based upon 
experience. 
9. Once a satisfactory amount of empirical data has been selected, these data 
are grouped according to meaning. 
10. Based on the groups of data the first definitions are written according to 
the lexicographical instructions prepared by the editor-in-chief. 
11. Now the lexicographer decides whether he or she is satisfied, or if it is 
necessary to repeat the process, or part of the process, in order to obtain a 
satisfactory amount of empirical evidence. 
12. When the lexicographer has finished meaning selection and written the 
definitions of the senses addressed to a lemma, a message is sent to the 
editor-in-chief. 
13. The editor-in-chief revises the definitions and compares them with the 
ones appearing in four Spanish dictionaries (see Section 6). If something is 
missing, this may lead to a new search process as it is a basic principle in 
the project that no definition is copied from other dictionaries. 
14. If the definitions are related to specialised terms appearing in general lan-
guage, external experts may be consulted in order to control their correct-
ness. 
15. When the editor-in-chief is satisfied — and other relevant data such as 
grammar, synonyms, antonyms, word formations, collocations and exam-
ple sentences have been included — the lemma in question is indicated for 
online publication. 
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Figure 2: The lexicographer's interface for grammar to the word "cachupina" 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3: Result of Google search for the word "cachupina" 
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Figure 4: The lexicographer's interface for the introduction of definition, 
synonyms and antonyms to the word "cachupina" 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 5: The lexicographer's interface for the introduction of collocations, 
example sentences, fixed expressions and word formations to the 
word "cachupina" 
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Currently (October 2016), the database of the Online Dictionaries of Spanish Valla-
dolid-UVa contains about 55,000 finished cards (each of them representing one 
sense) that are ready for publication. The experience until now shows that for 
70 percent of the lemmata it is sufficient to work with the minitexts that appear 
as a result of the Google search. For the remaining 30 percent it is therefore 
necessary to activate one or more of the links in order to find additional data in 
the unfolded documents. In this last case, the required data can be found 90 
percent of the time. Only in 10 percent of the cases, representing 3 percent of 
the totality of lemmata, is it necessary to perform a new search with a variant of 
the lemma in question. This means that for 97 percent of all lemmata one 
Google search is sufficient to obtain the empirical material required to select 
meaning items and write definitions of the desired standard. 
6. Comparison with similar Spanish dictionaries 
As mentioned above, after writing the definitions of the different senses, these 
senses are compared with those found in four Spanish dictionaries, namely: 
— María Moliner: Diccionario de Uso del Español (DUE) 
— Aquilino Sánchez Pérez: Gran Diccionario de Uso del Español Actual (GDUEA) 
— Manuel Seco: Diccionario del Español Actual (DEA) 
— Real Academia Española: Diccionario de la Lengua Española (DLE) 
These four dictionaries are among the biggest and most prestigious general 
dictionaries of Spanish. In this respect, the comparison also serves as a sort of 
quality control and indication of what could be improved (see action 13 in Sec-
tion 5). The comparison has so far been favourable to the Online Dictionaries of 
Spanish Valladolid-UVa, as it shows that each lemma treated with the 
described method has an average of 30-40 percent more senses than the ones 
found in the four other dictionaries. 
Table 1 shows the number of senses which the five mentioned dictionaries 
provide to eight different lemmata. It is in no way representative but just an 
indication of how the method described in the previous Section in some cases 
can generate a bigger number of senses. 
Word DUE GDUEA DEA DLE Valladolid 
ababol 1 1 1 2 3 
cabila 1 1 2 2 3 
cable 4 4 4 6 11 
cabestro 4 4 2 4 6 
eclipsar 2 2 2 2 3 
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eclipsarse 2 2 2 3 4 
halagar 4 2 2 4 3 
machaca 5 5 5 6 15 
Table 1: Comparison between five Spanish dictionaries in terms of number 
of senses addressed to eight selected lemmata 
The tendency reflected in Table 1 is corroborated by Gudmann (2015) who has 
studied five Spanish online dictionaries, among them the one published by the 
Royal Spanish Academy, and identified a surprisingly big number of meaning 
lacunae. Another illustration of this phenomenon is the treatment of cachupín and 
cachupina which are two words used in some parts of Latin America and pre-
sented as one and the same lemma in the four other dictionaries mentioned above, 
each of them with only one sense. Figure 7 shows how they are handled by the 
Real Spanish Academy in the online version of its Diccionario de la Lengua Española: 
 
Figure 6: The lemma "cachupín, na" in the Diccionario de la Lengua Española 
This way of presenting the two words can rightly be considered sexist, as if the 
feminine word cachupina was just subordinated to the masculine word cachupín. 
In the Online Dictionaries of Spanish Valladolid-UVa, the two words are therefore 
treated separately and listed as two different lemmata. This also suggests that a 
separate Google search for meaning items has been performed for each of the 
two words. The surprising result of this method is that the masculine word now 
appears with two senses while the feminine word includes no less than eight 
senses, i.e. a total of ten senses, as can be seen in the beta screenshots of the 
reception dictionary extracted from the database and presented in Figure 7 and 8. 
 
Figure 7: The lemma "cachupín" in the Online Dictionaries of Spanish Vallado-
lid-UVa 
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Figure 8: The lemma "cachupina" in the Online Dictionaries of Spanish Vallado-
lid-UVa 
The above differences should not be absolutized as the number of lemmata and 
senses collected in the database of the Online Dictionaries of Spanish Vallado-
lid-UVa cannot be compared directly with the four other dictionaries of Span-
ish. There are two reasons for this. The first one is that the latter four are all 
printed dictionaries which suffer from the well-known space restraints. And 
the second one is that the "paper philosophy" continues to influence current 
Spanish lexicography even when it goes online. In this respect, a serious prob-
lem is that the selection criteria have still not been adapted to the new technol-
ogy. Rundell (2015) shows in a condensed way how these criteria have been 
turned upside down by recent developments: 
So when there are no space constraints, it may make sense to turn the question 
around and — rather than asking 'does this word pass my inclusion tests?' — we 
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should ask instead 'are there good reasons for not including this word'? (Run-
dell 2015: 312) 
This change in selection criteria suggests that lexicographers, who only a few 
decades ago should justify the inclusion of any new lemma or sense because it 
frequently meant the exclusion of other data, are now challenged with the need 
to justify the non-inclusion of new lemmata and senses. In this respect, we do 
not know how many unpublished senses the other Spanish dictionaries may 
have in their databases. And neither do we know how many additional mean-
ing items could be identified in their corpora if it was required. The compari-
son between the five dictionaries presented in Section 6 should therefore be 
taken as an indication of the new possibilities which the use of the Internet put 
at the disposal of lexicography, and not as an evidence-based fact that accounts 
for all aspects. At the end of the day what should be compared are not the dic-
tionaries as such but the methods and empirical bases used to provide their 
lexicographical data. 
With this in mind, our current hypothesis, which should be subjected to 
further research, is that a corpus composed of selected texts is more appropriate to 
identify the most typical and frequent words, senses and behaviours of words, whereas 
the use of the Internet directly as a corpus is a more appropriate method when it is a 
question of detecting the less typical and frequent words, expressions, senses and 
behaviours of words. 
7. Quality and productivity 
From the previous discussion it follows that the use of the Internet directly as a 
corpus represents a promising method to exploit two relevant results of recent 
technological development, namely 1) that the Internet today comprises an 
almost "unlimited" number of texts and words, and 2) that a modern digital 
dictionary is sustained by a database with almost "unlimited" storage capacity. 
The choice of method is therefore both an interesting topic for academic discus-
sions and a question with big practical and economic consequences. Today the 
challenge for publishing houses and lexicographical teams in general is not 
only to compile high-quality dictionaries but also to guarantee high productiv-
ity in the compilation process. An increasing number of lexicographers are 
becoming aware that their discipline is submerged in a crisis which in a certain 
manner could be described as a struggle between life and death. This crisis is 
determined by two opposed tendencies in current lexicography: On the one 
hand, many publishers of high-quality dictionaries are closing down their dic-
tionary departments due to lack of income and a sustainable business model. 
On the other hand, an increasing number of free-access dictionaries of dubious 
quality are placed on the Internet by generally well-intended but insufficiently 
trained people. 
The results of this development are many and mostly negative. Although 
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dictionaries, due to the online media, have more users than ever before, many 
of these users experience problems when they try to make use of the informa-
tion retrieved from such dubious dictionaries, a fact which many language and 
translation teachers will recognize. The unavoidable result is that an increasing 
number of users, who are conscious of their needs, turn their back to lexicogra-
phy and look in other information tools for assistance. Some big Spanish enter-
prises that are willing to pay for the service are, for instance, critical of the cur-
rent standard of Spanish online dictionaries, leaving a market open for projects 
like the Valladolid-UVa. However, the problem is further exacerbated by the 
fact that many modern users of the Internet, especially young people, expect 
the service to be free as discussed by Gouws and Tarp (2016). 
Publishing houses all over the world are struggling to find a solution to 
these challenges which are very complex. One of the necessary counter-meas-
ures to the present crisis is undoubtedly to increase productivity in the dictionary 
compilation process with a view to reducing costs and finding a sustainable 
business model, i.e. increase productivity without compromising quality. Pro-
ductivity has many faces and can only be increased through the integration of 
user-friendly technology, efficient methods and well-trained and motivated lexicogra-
phers. In modern dictionary projects as the Valladolid-UVa, the lexicographer's 
interface is the central working tool by means of which the lexicographers 
introduce their data into the database. In this respect, Tarp (2015) writes: 
The lexicographer's interface is basically a means of production. It should therefore 
be designed with a view to guaranteeing both high productivity and the highest 
possible quality of the resulting product, i.e. the data stored in the database. This 
requires above all that it contains all the fields needed to introduce lexicographi-
cal data of the foreseen types into the database. But it is also important that the 
interface is as user-friendly as possible in order to facilitate the lexicographer's 
job, reduce the number of mistakes, economise on the resources employed, and 
shorten the total production time. (Tarp 2015: 234) 
Figures 2, 4 and 5 in Section 6 reproduce three screenshots of the lexicogra-
pher's interface related to the lemma cachupina. The first one represents the 
mother card in which the grammatical data common to all senses of the lemma 
are introduced. The second and third screenshots show two pages of the card 
representing the first sense of the lemma. The pages are structured according to 
the different tasks that have to be performed and in such a way that the need to 
swift between one and another by means of the functional buttons to the left is 
reduced to a minimum. The main idea is that the lexicographers should feel 
comfortable when they work with this interface. Its user-friendly design 
together with the methods described in the previous sections is the precondi-
tion for the high productivity that characterizes the compilation of the Online 
Dictionaries of Spanish Valladolid-UVa. 
The identification of meaning items and the introduction of definitions 
and other lexicographical data into the database started in March 2014. The 
experience shows that a lexicographer can finish an average of 4 to 6 senses per 
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hour with the described method and production tool. The experience also 
shows that productivity decreases after four or five hours as the job demands a 
high degree of concentration, for which reason the four lexicographers doing 
this part of the job only work four hours daily on the project. But if we make an 
abstraction from this fact, it would mean that a full-time lexicographer in an 8-
hour work day would be able to finish about 40 senses and in a 40-hour week 
about 200 senses, which adds up to a total of about 9.000 senses per lexicogra-
pher in a 45-week work year. 
The overall outcome is that the four half-time lexicographers attached to 
the project have finished a total of about 40.000 sensed (cards) from March 2014 
to July 2016. This could be compared with the small army of lexicographers 
who are working on the dictionary of the Royal Spanish Academy and which 
we believe to be around 20 people. If this team worked with the described tool 
and method they would be able to produce about 180.000 senses per year. If 
they worked three years it would run into more than half a million senses and 
after only five and a half year the number would reach one million senses, i.e. 
the most comprehensive Spanish dictionary ever produced. In this respect, the 
gauntlet is down! Basically, it is a question of fully adapting to and exploiting 
the new technologies and techniques put at the disposal of lexicography. The 
Online Dictionaries of Spanish Valladolid-UVa provides one example of how 
this can be done although we are not claiming that it is the only road that leads 
to Rome. 
8. The lexicographer's competences and active role 
Tools, methods and empirical bases do not make a dictionary on their own. 
However advanced the technology, the most important thing in dictionary 
making is still the human factor in the form of skilled, knowledgeable and 
motivated lexicographers. Dictionaries, as Gudmann (2014: 31) rightly states, 
"are still made by real human beings through a creative process without a cor-
rect answer carved in stone." 
So what precisely is required from the lexicographers participating in the 
project? Here it is once more necessary to make a distinction between knowledge 
and skills. This means, on the one hand, that a modern online project as the 
Online Dictionaries of Spanish Valladolid-UVa cannot prosper without a man-
ager (lexicographer-in-chief) who has a profound knowledge of lexicographical 
theory and methodology as well as the ability to design a dictionary concept, 
write instructions, select and train a team of collaborators, and supervise the 
daily work. 
On the other hand, it also means that the project needs a team of skilled 
lexicographers who are highly productive and able to generate lexicographical 
data of the required quality. These practical lexicographers should above all 
have linguistic competences in Spanish, i.e. they should be native Spanish 
speakers. In addition, they should also have "a sound knowledge of the world 
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generally and about at least one specific field" (Bergenholtz 2013: 5). The spe-
cific knowledge could be about linguistics but it could also be about other dis-
ciplines relevant to the project. In this respect, Bergenholtz (2013) reports that 
the team of lexicographers working on the Danish Internet Dictionaries is com-
posed of people from language studies, mathematics, chemistry, molecular 
biology, physics, legal science, economics and chemistry. When the Spanish 
lexicographers were tested before being employed in the Valladolid-UVa pro-
ject they should, apart from language competence and knowledge, also prove 
other relevant skills such as their ability to use computers, navigate on the 
Internet, find relevant data according to the instructions, and transform these 
data into easily understandable Spanish definitions. 
However, this is only the starting point. In some of the actions listed in 
Section 5, it becomes clear that the selection of meaning items is not an exact 
science with "a correct answer carved in stone". On the contrary, a successful 
result depends to a large extent on the lexicographer's active role and decisions, 
which are not only based on his or her language competences and knowledge, 
but also on experience. This is, at least, the case for the following actions: 
— Action 4: How many pages should be skipped? 
— Action 6: Which parts of the minitexts are relevant?  
— Action 8: How many pages should be reviewed?  
— Action 9: When is the amount of empirical data satisfactory? 
— Action 11: When is the lexicographer satisfied with the process? 
It goes without saying that the decisions taken in these cases will affect the 
quality of the final product and that the decision time itself will have conse-
quences for productivity. The challenge is therefore to reduce decision time 
and raise the quality of the decisions. In order to understand what happens, or 
should happen, it seems beneficial to refer to the "five stages of skill acquisi-
tion" proposed by Dreyfus and Dreyfus (1986) who operate with the following 
types of performer according to skills: novice, advanced beginner, competent 
performer, proficient performer and expert. Flyvbjerg (2001) has summarized 
the characteristics of these five stages in the learning process: 
(1) Novices act on the basis of context-independent elements and rules. (2) Advanced 
beginners also use situational elements, which they have learned to identify and 
interpret on the basis of their own experience from similar situations. (3) Compe-
tent performers are characterized by the involved choice of goals and plans as a basis 
for their actions. Goals and plans are used to structure and store masses of both 
context-dependent and context-independent information. (4) Proficient performers 
identify problems, goals, and plans intuitively from their own experientially 
based perspective. Intuitive choice is checked by analytical evaluation prior to 
action. (5) Finally, experts' behaviour is intuitive, holistic, and synchronic, under-
stood in the way that a given situation releases a picture of problem, goal, plan, 
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decision, and action in one instant and with no division into phases. This is the 
level of true human expertise. Experts are characterized by a flowing, effortless 
performance, unhindered by analytical deliberations. (Flyvbjerg 2001: 20-21) 
Flyvbjerg (2001: 21) adds that the above model contains a "qualitative jump" 
from the three first stages to stage 4 and 5, and that "the jump implies an aban-
donment of rule-based thinking as the most important basis for action, and its 
replacement by context and intuition". In another publication, Dreyfus and 
Dreyfus (1992) emphasize this point: 
It seems that beginners make judgments using strict rules and features, but that 
with talent and a great deal of involved experience the beginner develops into an 
expert who sees intuitively what to do without applying rules and making 
judgments at all. The intellectualist tradition has given an accurate description of 
the beginner and of the expert facing an unfamiliar situation, but normally an 
expert does not deliberate. He does not reason. He does not even act deliberately. 
He simply spontaneously does what has normally worked and, naturally, it 
normally works. (Dreyfus and Dreyfus 1992: 117) 
If this model is transferred to lexicography, it is easier to understand what 
makes a good lexicographer and what should be taken into account when 
selecting a team of collaborators for a dictionary project. 
In the concrete case of the Valladolid-UVa project, when the job advert 
was posted, more than 90 candidates sent in their applications. Of these, 12 
applicants were pre-selected based on their documented knowledge and com-
petences. They were then (February 2014) offered a 30 hour course taught by 
Pedro A. Fuertes-Olivera and Helene R. Gudmann, the latter a skilled lexicog-
rapher with experience from the Danish Internet Dictionaries. The course 
included introduction to lexicography and the Valladolid-UVa project as well as 
instructions on how to collect data on the Internet, write definitions, and prepare 
the remaining data categories. The 12 candidates then took a test where they 
should fill in a number of cards in the database based on the instructions. The 
four best performers were selected for the job and started working for a 3-
month trial period which is a requirement of the Spanish legislation. 
When they took the test, the four lexicographers who eventually got the 
job, could most precisely be characterized as novices according to the Dreyfus 
model. In the 3-month trial period they were expected to develop relatively 
quickly into advanced beginners and then into competent performers, a transfor-
mation that would be reflected in growing productivity and quality of their 
lexicographical work. If this were not the case, the contract would be cancelled. 
However, after three months they will more often than not still be very much 
dependent on lexicographical instructions (rules) and chosen goals and plans 
as a basis for their actions and decisions, although some of them may start 
using their intuition based on previous experience. If this happens, they will 
jump to stage 4, that of the proficient performer, which is the minimum level that 
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should be expected from all lexicographers participating in projects of the 
magnitude and importance of the Online Dictionaries of Spanish Valladolid-UVa. 
Stage 5 in the Dreyfus model is the expert or virtuoso level which is only 
reached by a section of practicing lexicographers. It depends above all on 
experience but cannot be reached without talent which should be spotted in the 
trial period. At this stage, the lexicographer simply acts spontaneously without 
deliberating, and therefore "even the best lexicographers, when pressed, can 
never explain what they are doing, or why" (Wierzbicka 1985: 5). Lexicography 
has now become pure art and craft. However, this does certainly not imply that 
"lexicography has no theoretical foundation", as Wierzbicka also claims, or that 
the lexicographical compilation process is not based on rules. It rather signifies 
that these rules have been completely internalised and integrated with 
experience-based intuition into a flowing, effortless and holistic performance 
where the lexicographer, as any other person who performs at this level, cannot 
explain what he or she is doing. The lexicographical theory and instructions 
(rules) are still there, at the bottom of everything, as an important instrumen-
tarium that is needed in order to transmit knowledge and skills to future lexi-
cographers. 
Today, the lexicographers participating in the project at the University of 
Valladolid can be characterized as either proficient performers or experts as 
defined in the Dreyfus model. This implies that they are now able to take quick, 
qualified and intuitive decisions to act in situations like the ones discussed 
above (Actions 4, 6, 8, 9 and 11) as well as in all other situations that may be 
related to the compilation process. In this respect, experience-based human intui-
tion is an important production factor without which success in a lexicographical pro-
ject would be impossible. 
All this can be summarized as follows: Firstly, the technology and meth-
ods needed to work with the Internet directly as a corpus require skilled, 
knowledgeable and talented human beings who are motivated to make an 
extraordinary performance; and secondly, these characteristics should be spot-
ted by the project manager as early as possible, an ability which also demands 
experience and talent. This is at least the experience from the on-going work on 
the Online Dictionaries of Spanish Valladolid-UVa. 
9. Conclusions 
The corpora were introduced in the 1960's whereas the Internet as a general-
ized phenomenon did not see the light of the day until three decades later, in 
the 1990's. It is surprising that lexicography so far has made more use of an old 
technology than of a more recent one. The question is whether it is time to 
explore the lexicographical possibilities of the Internet. The experience of the 
Dictionaries Valladolid-Uva clearly indicates that the time is more than ripe. It 
shows that skilled and well-trained lexicographers working with the right tools 
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and methods are perfectly able to handle the undeniable disadvantages when 
using the Internet directly as a corpus instead of the traditional text corpora. 
This, of course, does not imply that these corpora are no longer of relevance to 
lexicography as they still have an important role to play when performing a 
number of tasks. It means above all that lexicography in order to confront its 
current crisis needs to go online not only to present its products but also to 
make them with the necessary quality and productivity. 
In this paper we have discussed a set of online dictionaries of Spanish which 
is one of the world's biggest languages with more than four hundred million 
native speakers. It is evident that the number of Spanish texts placed on the Inter-
net is enormous. However, as the experience of the Danish Internet Dictionaries 
shows, it is perfectly possible to use the same technology and methodology 
when working with a smaller language with only five million first-language 
speakers. In this respect, the possible problem is not as much the number of 
speakers as the penetration and generalized use of the Internet within a given 
speech community. This suggests that there may be some African languages 
with relatively few speakers where the collection of Internet-based texts is still 
not big enough to compile dictionaries as described in this contribution but 
they will be the exception to the rule. In most cases, the amount of Internet-
based texts is already sufficient, or will be it in the nearby future. The Internet 
is here to stay, at least for a period of years, and it could easily be a big mistake 
not to start exploring its lexicographical possibilities already today. 
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